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A rigorous infmite series solution (3, 4) to this difference equation is available
hut in practice, the series is slowly convergent for narrow-gap instruments requiring the laborious graphical evaluation of a large number of m's for the determination of the one value of the rate of shear corresponding to the shear stress z t. An approximate series solution has been developed by Krieger and Elrod (5). In this paper the infinite series solution is reexamined and an analysis is proposed in terms of a power-law departure factor dlnm OE -dln~ -constant.
[3]
The results of machine computations, covering a range of radius ratios, flow-behavior indexes, and power-law departure factors, are used to' test the adequacy of the power-law approximation, and the approximate series solution of Krieger and Elrod in describing this postulated behavior.
Analysis
In this analysis conditions of simple shear are assumed for the test fluid in the annular gap between the rotating outer cylinder and the stationary inner cylinder, under these conditions the rate of shear may be expressed as a function of the shear stress de) r ~-r = f(~) [4] and r2z = constant [5] r2 dz = 2rzdr = 0 [63 r dz dr .....
[73 2 r Use may be made of this transformation in eq.
[4] to obtain 1 f(z) dz.
[8] dco-2
At r2, (9 = (2 and "c = z2 and at r~, co = 0 and T~---T 1 .
Differentiating,
[15]
Approximate solutions to this difference equation have been presented by a number of authors (5, 6. 7). In this development the treatment of Middleman (3) is followed. Since eq. 
Summing the complete set of equations
Since s is less than unity s 2N vanishes in the limit as N becomes large 4), and [20]
.... p=0
The rate of shear corresponding to the shear stress, z,0, may be evaluated to the required accuracy by summing sufficient terms in the series. The summation requires the evaluation of corresponding values of O and m at successive values of shear stress equal to s 2p z,0 as illustrated in fig. 1 . In principle the procedure is straight-
